Net acid transport by isolated perfused inner medullary collecting ducts.
The isolated perfused tubule technique was used to study net acid transport in rat terminal inner medullary collecting duct (IMCD) segments. The stop-flow luminal pH [measured fluorometrically with the acidic form of the pH-sensitive dye 2',7'-bis(carboxyethyl)-5(6)-carboxyfluorescein in the lumen] fell 0.35 units below the bath pH in tubules from control rats and 0.53 units below the bath in tubules from deoxycorticosterone-treated rats. Tubules from control rats absorbed bicarbonate and secreted ammonium against concentration gradients, although at low rates. In control rats, 10(-8) M vasopressin added to the bath increased bicarbonate absorption almost threefold. Treatment of rats in vivo with deoxycorticosterone significantly increased the rate of bicarbonate absorption in vitro. In vivo NH4Cl loading also significantly increased bicarbonate absorption. Staining microdissected tubules with acridine orange confirmed that the perfused segments lacked intercalated cells. We conclude that the terminal IMCD spontaneously acidifies the lumen despite an absence of intercalated cells. Bicarbonate absorption appears to be regulated by the same factors that affect net acidification in other collecting duct segments.